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QUESTION 1 
2 
1 If z= —5x°y’ — y' +3x’y, determine oe 
Oxdy (2) 
12 Given: J = a 
R 
Calculate the change in I if V decreases with 5 volts and R with 8 ohms. The original (4) 
value of V is 30 volts and of R is 10 ohms. [6] 
QUESTION 2 


Determine | y dx if: 


2.1 (5) 
22 
(3) 
2.3 (4) 
2.4 (6) 
[18] 
QUESTION 3 
Use partial fractions to calculate the followi 
44 —x°+3x+4 h 
x(1-2x)? (6) 
a j 10x* +7x+1 i 
2x? +N(4x-1 (6) 
(2x° + I(4x—1) [12] 
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QUESTION 4 
4.1 Calculate the particular solution of: 
aig y(sin2x) = eile at (0;1) 
dx secx 
(5) 
4.2 Calculate the particular solution of: 
2 
8 Ie, ee if y=1 when x=0 ina 25 when x=0. (7) 
x dx dx [12] 
QUESTION 5 
3 
5.1 5.1.1 Calculate the two curves y=— and 
x 
Sketch of the cu and show the area, in the 
w the representative 
strip/element that you will use me (use the SHELL 
method only) generated if the by the,curves rotates about 
(3) 
nerated if the area, 
= 2 and 
Ps 
(5) 
3.2 es =tanx. Show the representative 
culate the volume generated if the 
area bounded by the ordinates y=O and x= F rotates about 
the x-axis. (2) 
D222 Calculate the volume generated if the area, described in 
QUESTION 5.1.1, rotates about the x -axis. (3) 
pe Ree Calculate the volume moment about the y -axis as well as the distance of 
the centre of gravity from the y -axis. (6) 
ae) 31 Calculate the points of intersection of the two curves y = 2x and 
x= >: Make a neat sketch of the curves and show the area bounded by 
the curves. Show the representative strip/element, PERPENDICULAR to 
the x-axis, that you will use to calculate the area bounded by the curves. (3) 
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5.3.2 Calculate the area described in QUESTION 5.3.1, bounded by the two 


curves y = 2x° and x= a 


5.3.3 Calculate the second moment of area of the area described in 
QUESTION 5.3.1 about the y-axis. 


5.3.4 Express the answer in QUESTION 5.3.3 in terms of the area. 
5.4 5.4.1 A weir in the form of a trapezium is 2 m high, 10 m wide at the top and 
4 m wide at om. The top of the weir is in the water surface. 


QUESTION 6 


6.1 Calculate the arc ibed by the parametric equations, 
x =5(cost+tsint) an n the points t=0 and t=z. 


6.2 Calculate the surface area gene curve of y=~/16x, over the interval 
1<x <4, is rotated about the x-axis. 


TOTAL: 
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(3) 


(4) 
(1) 


(3) 


(3) 


(4) 
[40] 


(6) 


(6) 
[12] 
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MATHEMATICS N6 

FORMULA SHEET 

Any other applicable formula may also be used. 
Trigonometry 

sin’ x + cos’ x = 1 


2 2 
1 +tan* x= sec’ x 


2 2 
1 + cot” x =cosec’ x 


sin 2A =2 sinA cosA 


cos (A+ B)=cosAcos B + 


tan A + tanB 
1+ tan Atan B 


tan (A+ B)= 
sin A cos B= % [sin (A + B) + sin (A - B)] 
cos A sin B = 2 [sin (A + B) - sin (A - B)] 
cos A cos B = 2 [cos (A + B) + cos (A - B)] 


sin A sin B = % [cos (A - B) - cos (A + B)] 
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COS ax 


tan ax 


cot ax 


Sec ax 


COSEC ax 


Copyright reserved 


-a Sin ax 


a sec” ax 


-a cosec” ax 


a sec ax tan ax 


-a cosec ax cot ax 
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| faxdx 


Z In [sec (ax)] + C 
a 

1 : 

— In [sin (ax)]+C 
a 


1 
— In [sec ax + tanax]+C 
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f@ — f(x) J f(x) dx 
dx 

sin f (x) cos f(x). f'(x) 

cos f (x) -sin f (x) . f'() 

tan f(x) sec’ f(x). f'(x) 


cot f (x) -cosecf 


sec f (x) sec f (x) 


cosec f (x) 


sin’ f (x) 


cos f 


tan’! f (x) 


-f' 
[f(x)]? + 

f' 
fox) W[¢@oP -1 


cot | f(x) 


sec! f (x) 


=f' (x) 
fief =i 


cosec’”' f (x) 


T980(E)(A6)T 


sin’(ax) : = ne ro 
a 
in(2 
cos?(ax) - + ax) LC 
a 
tan*(ax) - Z tan(ax)-x+C 
a 
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¢@) a f(x) | fQ) dx 
dx 


1 
cot? (ax) - -—cot(ax)-x+C 
a 


J fx) g' (@) dx =flx) go - If" () ga) dx 


2. be 2 
| x +b dx= Tx" + a x+4/x 


In bx fb? x? +a la C 


Freee 


Applications of integration 


AREAS 


b b 
A, =| ydx; A, =] ( ¥, — ¥2) dx 


b b 
Ay= ie xdy ; Ay =| (24) = xy) dy 
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VOLUMES 
V= 7a y-dx ;V,= a (2 - y3)dx ;V, = al xydy 


Y= Za x°dy 7Vy = a (x? - x3)dy iv > an” xydx 


AREA MOMENTS 


Am — »=1dA 


CENTROID 


VOLUME MOMENTS 


b 
| (avs, 
CENTRE OF GRAVITY 
b b 
oe rdV wanes Jd 
V vo? V V 
MOMENTS OF INERTIA 


Mass = Density x volume 
M=pV 


DEFINITION: J/=mr 
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GENERAL 


iS | r-dm= p|. r-dV 


CIRCULAR LAMINA 


f(x) 


(ax + b)" ~ axtb 


f(x) 


= + 
(ax +b)? (cx +d)? ax+b 


E F 
ag zt 3 
d) (cx+d) (cx+d) 


Z 
7 +... + —~——_- 
(dx + e) 


F(x) _ 


(ax° +bx+c)(dxte)" ax +bx+c 
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y=e"(A+ Bx) R=r 


y=e“[Acosbx + Bsinbx] r 


“AO de) dk 


d*y d (2) do 
dx’ dO 
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TOTAL: = =100 


NOTE: Do NOT subtract marks for incorrect units or units omitted. 
QUESTION 1 
1.1 Z= —5x°y?—y*+3x’y 


re 3 v v v 
ele ( 10x? y 4y?+3x7) 
Ox\ Oy) Ox 


= 30x’ y +6x v (4) 


12 


v v 


np nye KR 
eV OR 
vo 7 


= R'AV —VR’AR 
v 
SE Kyi TER 
R R 
v v 
1 30 
Sa (5) 5 -~8 
(10) ‘ ) (lo < ) 
=19 Ay (8) 
[12] 
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QUESTION 2 
2.1 y= [sin' 5xcos’ 5xdx 
v 
= | sin* 5xcos’ 5x.cos5xdx 
v 


=| sin* 5x(1—sin’ 5x) cos5xdx 


= =| sin* 5x(1—sin’ 5x)5cosSxdx 
¥ Vv Vv 
== u*(1—u?)du 
v 
ee ree 
| u'—u)du 
vv 


v v 

1[ sin? Sx sin’ 5x 

— _ +C 
5 5 7 


OR 
\ ee Ls de5 
=—sin 5x-—sin' 5x+c 
35 


25 


OR 


y= [sin’ 5xcos 5xdx 
v 
= | sin* 5xcos’ 5x.cosSxdx 
v 
=| sin* 5x(1—sin’ 5x) cosSxdx 
v v v v 
=| sin’ 5x. cosSxdx— | sin® 5x.cosSxdx 
v v v v 
_1 sin’ 5x 1 sin’5x 
“5, 5? Ss 
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u=sin5x 
du=5cossxdx 


u=sin5x 
du =5cossxdx 


(10) 
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1 
- a a 
=—x’ +16x 
=-(x?-16x) ¥ 
Y v 
=-[(x-8)° - 64] 
=64-(x-8) Yv 


1 
= (———__¢e v 
eeaay 7 


age as 
8 (6) 


XS y =| sin’ mxdx 
= | (sin’mx)* dx v 
= | (<-cos2mxy*dx v 
De ro, 
=((-- Desi d eostmady 
2 2 2 2 


=| (+ -<cos2mx + Le 2mx)dx Vv 
4 2 4 
v v vv v 


1 1 sin2mx 1|x  sin4mx 
=—x--. + + +¢ 

4 2 2m 4/2 8m 

1 

4 


sin2mx x  sin4dmx 
x- +—+ +C 
Am 8 32m (8) 
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2.4 me . 
y =| e*.cos3xdx fase 2'(x) =c0s3x 
v v : 
x sin3x 
ep od feos 1s) g@(y= 
= pep SUS LZ Sin 3x f'()= ze? 3 
[ vdx=e?( = [ee 5 dx 2 
ae Te ee f(xyse? 8a) =sin3x 
=—e? sin3x—— | e?.sin3xdx 1 cos3x 
6 f(x) =e? La) == 3 
pi 
v v 
12 in3x 22. cos3x f 1 22 COS3X 5 
3 2 3 
v v 
jes ; ca 1 Eg 
=—e? sin3x + —e?.cos3x-— | e* .cos3xdx 
18 36 
I mage sine b2 eoesee Tv 
36 
v 
i; ety = Loe sin3x + 2 Beans v 
36 18 
v v 
= 20(t e? sin3x+ Ee e?.cos3x) +¢ 
3 8 
= 0,973(0,333e? sin 3x + 0,054e?.cos3x) +¢ 
= 0,324e? sin3x + 0,054e?.cos3x +¢ 
OR 
y= | e?.cos3xdx : 
v v g'(x) =e2 
x x f(x) =cos3x 
i) ydx = 2e? cos3x — i) (—3sin3x)2e2dx e+, & 
f(x) =-3sin3x g(x) = — =2e? 
v T 
x x 2 
= 2e? cos3x + 6] sin3x.e7dx 
v v : a 
: ‘ é J (x) =sin3x g(x) =e? 
= 2e? cos3x + 6| sin3x.2e? — [3cos3x.2e%dx f'(x) =3cos3x x 
g(x) =2e* 
v v 


—2e? cos3x + 12sin3x.e2 — 36 } cos3x.e2dx 
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x x 


I = 2e2 cos3x + 12e2.sin3x — 36] ¥ 
4 


x 


“37.1 = 2e2 cos3x+12e 
v 


x 


2 sin3x¥ 
v 


x x 


T= 39 (2e cos3x + 12e?.sin3x) +c 


= 0,054e? cos3x + 0,324e2 sin3x +c 


QUESTION 3 


—x° +3x+4 
x(1—2x) 

ey ee Saeed _A 

x(1-2x)? 


3.1 


B C 
(12x)? = 2x) 
—x* +3x+4=A0=2x)? + Bx + Cx(1=22) 

Tet x=0; ..A=4 Vv 


Let ae py es 
2 


Xx 


(10,5) 
~x° +3x4+4=A-4Ax+4Ax? + Bx + Cx —2Cxr’ 


17 


Equate coeff of xr: C= os 


v 
21 
4 
=| —dx+ | qwrt | 


vv 


17 


2 


v 
21 U=—2x)" 
Ax i] 


- In(l—-2x)+c¢ 


v 


- Indl -2x)+ce 


v 
=4Inx 


=4Inx+ 


4(1—2x) 


20 


= 0,4441n x + —1,444In(l-—2x)+c 
2x) 
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dx 
(1-2) 
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(12) 
[36] 


v 


v 


v 


v 


v 


(12) 
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10x? +7x+1 
320 
(2x° +1)(4x-1) 
10x7+7x+1 _Ax+B, C 7 
(a eG) 2941 Ax 1 
10x? +7x+1=(Ax + B)(4x-—1)+C(2x’ +1 
10x? +.7x +1=4Ax? +4Bx— Ax—B+2Cx? +C v 
let x= e .C=3 v 
4 
Equate coeffof x7: A=1 WY Equate x: B=2 v 
2 
= [ars J 2 dx Vv 
2x +1 4x-1 
v 
= | —ax+ |S —ae + [a 
2x +1 2x° +1 4x-1 
v yi v 2 
= 4 nx em) es =) arctan V2.x + Sits —~l)+c 
4 (2 4 (12) 
[24] 
QUESTION 4 
4.1 i 
deni y(sin2x) = eam 
dx secx 
dy y(2sin2x) 1 of 
dx 2sinx secx 
v 
dy y(2sinxcosx) 1 
dx 2sinx secx 
oY. y.cosx=cosx ¥ 
dx 
v 
5 eee = eons ff 
aa, Jew™.cosxdx v 
—eosinx +¢ v 
aaa 0) = —e sin? +¢ v 
C= 2 ve 
pt sy = —e im Ae 2 v (10) 
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oe ae Be OS goes 
dx dx 
y.: m>—7Im+6=0 me 
(m—6)(m—1)=0 
m=6; m=1 
jae aet< 
Tofindy, .«.y =Cx+D Vv 


dy _¢ v 
dx 
2 
d Y 9 v 
dx 


0-—7C +6Cx+6D=2x+3 v 


C=5 (0,333) wv 


—7C+6D =3 .D=* (0,889) 
yp aaate 
oP eae 


v 
y= Ae™ + Ber +i x48 
ao D 


(aepe” Pe ty ee v 
9 9 
OYE ibe pence v 
dx 
1 
2=6A+B+— 
3 
A=0311 (3 ve 
45 
v 
and B=-0,2 uae : 
45 5 
out a Lat v 
45 5 3 9 
y= 0,31 1e® —0,2e* + 0,333x + 0,889 (14) 


[24] 
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QUESTION 5 
Sul 5.1.1 Bs eal 
x 
x’°-4x+3=0 
(x-3x-1)=0 
x=3; x=1 VY 
y=1; y=3 %_ «.(3;1) and (1;3) 
(X 32) 
v 
(x 3y,) my 
v 
a 
(6) 
v v v 
5.1.2 AV, =2mxx(y, — y,)x Ax 
v 
V, =2n I ri Y — y, dx Incorrect limits: max 7 marks 
1 
Jf v 
3 3 
= 2n| x(-—x +4 ——)dx 
! x 
3 
7 2ni (—x° +4x-3)dx Vv 
3 2 3 
=2n| -~-+ sae 3x ve 
5 Z ; 
3 3 
= 2m - = +2(3)° 30] “ +2(1)? - x} 
=26672 units’ or 8,278 or oy units ¥ 
3 (10) 
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5.2 5.2.1 fy 


y = tanr 


5.2.2 AV, =m’ Ax Vv 
v 
ta I t limits: max 3 marks 
a v 
= 3 2 
=a. (tan~ x) dx 
dd v 


= 7[(tan x— x) ]3 


=a] an > (tan 0 0) v 


=0,6852¢ units or 2152units (6) 
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MATHEMATICS N6 
ogy 
5.2.3 AM , = my Axx x 
v 
3 
M, = x| xy dx 
0 
x g' (x) = tan’ x 
7 v 
=r] x(tan’ x)dx g(x) =tanx-x 
0 v 


= o{ [sans — oP - RP (tan x — ons} 
vv 


= [x(tan x = OE = Insees cae =| 


0 


a) 
= Zan 55] ee 
30° 3° 3 ao . 


=0,5727 units’ or 1,798 w v 
798 4 


= 0,836 units “. (12) 


5.3 5.3.1 Ix? =3x 


=i seal 00) and) 
ae ane a 22 (6) 


Copyright reserved Please turn over 


MARKING GUIDELINE -12- T980(E)(A6)T 
MATHEMATICS N6 


5.3.2 AA =(y, — y, )Ax M 


v 
lacus 
2 
= [i @x- 2x7 jax wi 
2 


2 3 fi 
2 


31)? a1)? Se, 
2 3 


= so? 
=0,542 units (6) 


be Pes) v v 


Il 
v= 

Oo 

SS 
w 

| 
N 

Se 
DN 
> 
NM 


= I 4 1 5 
3(1)* 2(1)° 30) 20) 
4 5 


=0,316 units’ Vv (8) 
5.3.4 7 — 0316 


0,542 
=0,553 Ay (2) 
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5.4 5.4.1 ly 


4x 


x= tyt+2 Vv 1.dA= 25 y+2)dy or ..dA=(3y+4)dy (6) 


5.4.2 [raa 


0 
vev Vv Incorrect limits: max 4 marks 


=[(2- Gy +4)dy 


= [ (6y+8—3y —4y)dy V 


Z 3 pi 
-| SO" +80) 3(2)° ‘or 
2 3 2 
= 12 units’ V (6) 
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5.4 5.4.1 
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[ r'dA 
v v 


Incorrect limits: max 5 marks 
pA 
=[ (2-y)/Gy+4)dy 


= [ d2y-12y? +3y?4+16-l6y+4y2)dy ¥ 


2 
-|By 12y° 39" 16, i  e y 
0) 


2 3 4 2 3 


4 
-|s«2y —4(2)° + <= +16(2) —8(2)° + $0] v 


= 14,667 units’ V 


= 14,667 
= —2 v 
aaa: 


=1,222 units V 


Or alternative method 


afy 


. dA= 25 y+5)dy or ..dA=(3y+10)dy 


Please turn over 


(8) 


(6) 
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vv Vv 
0 
= [. y3y +10)dy Incorrect limits: max 4 marks 
=|" Gy? +10y)dy_ ¥ 
3 27° 
(25 i) v 
a ae 
3 2: 3 2 
2 3(0) z 10(0) 2 3(—2) ty 10(-2) V 
3 2 3 2 
=-12 units) Vv 


v 


5.4.3 v 
=", y°Gy +10)dy 


(6) 
0 
=[ Gy +10y*)dy v 


4 377° 
[3y' tor" y 
A 2 


Incorrect limits: max 5 marks 


aa 
4 3 4 3 
_| 3" , 10(0) 3(-2)* , 10(-2)" | y 
4 3 4 3 

= 14,667 units’ V 

= 14667 

eepeai ees v 
en: 

=—1,222units V 


(8) 
[80] 
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QUESTION 6 


6.1 x = 5(cosf+tsint) and y =5(sint —tcost) 


ue. 5(-sint+tcost+sint) Vv 2 = 5(cost +ftsint—cost) V 
t 


dt 


Or - =—5sint+5tcost+5sint OR “ = 5cost+5tsint—Scost 
t t 


=5tcost VV = 5tsint ¥ 
2 2 
(=) = (Stcost)* (2) = (5tsint)’ 


9) 2 
(“) re (2) = 25t° cos’ t +251 sin’ t ¥ 


= 25t*(cos’ t+sin’ f) 
= 2507 Vv 
af 


z I(dx\Y (dyy 
S= } i ) (2) dt Incorrect limits: max 9 marks 
0 t 


dt 
=[°V25¢7 at v 
=5{tdt Vv 
al tat 
2 WT 
2 5 | 7 
2 0 
St 
=— 7 v 
i 
=2,52° units or 24,674 units ¥ 


6.2 y=-v16x 


(12) 


v 
4 +4 at tek 
A, =2n f y x : i Incorrect limits: max 9 marks 
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v 


1 
=2nf'ax? |** "yy 
x 


= al Vxt4dxv 


4 1 
= 8x (x + 4)?dx 


=— cay | 


1 


3 a 
= — @ | v 
L 1 
= 61,051 z units’ or 191,798 units’ Vv (12) 
[24] 


TOTAL: 100 
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